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mftt t* m i at &> m f a pi - - rt # ^ -r ;i/ & Hff •? z *e 

^ ^l/JSfr^m £ &c J: o T 31 $t £ ft Z> lufHMiT^^ £ IfflH -^'UNSIC 
S -3 v * T 3ft 3 *i 19 f H JE«tH# ^ 7 s ;b © « "T £ JOi> - ~t <D m f B^W^-r^ 

£ 4f fit i: + <£> *3» «»i6«- 

;v - y ic hp b r 3E«f -r z. t & mm £ 1 & m&m i x « 2 sct3is<E> w^saiis* 

o 

3§fS <fc *; * * S #$E^ * h £ & MIe? § i h tc «fc o tt^Eli & ff -2) 
:/ic«-f s r £ i: & -5 # 401/ - ^^t^cd e> £ b T £ tife 
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[stages] m^mmn^mmt.^m^r=.^m^^^t.. mt£m<z> 
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& as-r z: ^ tc <t y , jtnisftit^^ ^ m^mm^m^P 

J: y * * * 4*«^ ^ h /l/JWO fe fia^ * r 4: t J: y # ?*SK8* fcff 3 
HSi:, 

15 SB IH - - <D *E rVl/ fc *f L T Iff S5M#W^ <fc »J * * * tfflt * 

* h ic j: o t b#£j£ & j&t* Silica: y, m^mmn&mmj&zmhtcM 

*MeS3R&3X€tt. &?*B9Rtflfe y M£ ft*ftfca&KMr^5Vb£/axgfc 

> tuSBiiwis^ii^w^^^^ £ mm^mm^m^^)v n (Dmumzm^ 
-rzt&iz. mmm^^mjz^P^T'jv t mmnm mm s ft t=. - ?mmz 
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o 

[0 0 0 1] 
[0 0 0 2] 

[fi£5fctf)&fl5] 
A^#& -5 ^ h & if±tf £ tit ^ £ o 

[0 0 0 3] 
[0 0 0 4] 

*®HMM (Hidden Markov Model) £ V^ li P M C (Parallel Model 

Combination) &T*&, ^SBRHWBIR&ff ^ Brf©tff^mP§tCfe VnT, «9<Z> 

[0 0 0 5] 
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[0 0 0 6] 

mftmxn i ] 

BS#»W&j , H*tif#iSt^I> ^8^3^, p. 5 7-58 
[0 0 0 7] 

^ - 3 #\ fle*©w^S8»^ra-ett, fitted* fc^ssiwajEWj*^^ ( 

[0 0 0 8] 
[0 0 0 9] 

tt±ga«e*© ra«/St k m& x & s ti % © -e & y , \*®n^ =e 

;WC*f UT$IWji^S.tK^#Ji^^ £f?e> B£ COALS* £{BM L/»S.W^388»ISfll 

[0 0 10] 

[sun & t- •§> #«] 

;l/ ^ ^ ^ ^ §. iff i a 13 — y ;b - -j% ic*f tf £ ^ - "7** £ & ^ #> i31t 

-r s satt^s £ , asfBSBtt^s ic fan $ ti t v * s t&ga pi - 401/ - a> fsmw^ 
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z.mm&mfottm^jz^Tjvii mi?ft-7mmzm^^T&mm-yft 

■^fiKW^^^^^a * > tifflBIMf & J6 b WIHH- 9 ft - ^«<D^J*W 
H£ ^^^CDM-T-S^;!/-^© sir SBft^t ^ -r ;v JC $t wans & 5S -* Z £ iz <fc *J 

[0011] 

If 2 jc|B«cd|§^»> HWaiiS £ b fc^***^* i:. 
y >^ic j: yra-y;i/- 

(c « -t £ ^ t-* ;b £ mmftm^ ^^ft£(DMftZmm&m-v'ft--z7mz^ 
&&z£.iz£^Tmbftz>&yft-7izm-tz>£ft : ZTftt.. ffimtt^jz^v 1 
ft t m# ^ft£^mmm- fft - \z m ma n z> v ft - £ * ^ sa« 

tfffBfa'l«#^^cfB'^t^tlTv^sffifBI^-'^>'^-^#^of^*W^ 
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^ t-vi/ £ , asa-r ^ # ss# W/£r «fc y # * £ # a*^ * n t & ra-s- f * r t ic 
y . t fs#m «b fcfcMMrans**^ 7 s fly z&m-tz ^.m^ji 

m ic ISf IB Jiff ^ 7A$if&¥®. £ TJlMffi^m. ^{CioTMUf^ti^ laSBMff H 

{c^yffifga^^&ffeir^&^^-rso 

[0 0 12] 

i$£?T?^S§fi#i£{c&^T, ^;v-^ffcX&?^x# U >^JCJ: y, #»© 
57.$ V y Vizi. Vm-yfr-7lzm?ZZ££te£&#)\/-7&<D : g?i : Z'r)l 

tcM-r £ w^^e ^ i: m Utt&=&jB* i: £ fulfil- El- - ic ^ 
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fctffSa^wm^W^^^^i: tfffH^;b-^Wfgic«^vM:BffIHlRl-^ 

[0 0 13] 
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;i/ 1 m& mm m- >?)\< - k. ttfattv ztni- ?mm tz^&> mm 

^mz mm, $ m si m^m tc tan £ ti t v ^ & m a im - - ^« © fs^t 

-^tc-a-^-rsziiici: u, BtffaiHj-^;i/-^#^o^w^ : E7 r ^$:*^i'^ 
^W^^;i/£/&x;iM^ Mia^^^e^^^x^-e^^^n^^W^ 

i: y W^fgf$£?Te>lSf«Sxg^ fffsa ra— ^ ©-a-^W^^T-* ;wc m 
LTaafaiS^W^i y h;i/^?rjic J: oTfS#Si/&&«fe-f iifc <fc 

Lt^mmm^mmft^^^^m^^^^-^<Dmmm^mmnm^^ 
s^^/i/HifxghSr^L/, i9is»»«iaxstt, sans 

SiC iff ffi35«f ^-r ^/^^XSg £ ^ t^HStXS i: «fc o T 3g«r 3 #i * f&IBK«f H 

[0014] 

[0 0 15] 

(fl i ©HJ6©^ffl|l) 
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[0 0 16] 

[0 0 17] 

[0 0 18] 
[0019] 

ztuzji-oT&sbf^ ^m^^^oy^ (c) ^m^^;!/©^ (d) # 

[0 0 2 0] 

x = X) <D*fJV-7G 1 ~G x iZ&Vfe>tlfc£'t&£* Hl#S (x=l) ©?* 

;b-^G x tcJR-rsri:fc5&ofeM^.«q x « (q x = q x ) ©*JJH#J* i E7 s *' 

S l 1~ S 1 ql*^' lO^f^l/C^qilfflf^l/d 

1, l~ d l, ql** 4 ^- 

[0 0 2 1] 

*2'*B (x=2) ©y;V-ytCMf 53i:il4o^«q 2 ^ (q 
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x =q 2 )©IOJBt^r;i/S 2) 1~ S 2, q2*^' lOCftJlf^^ 
C 2 ilq 2 I©i^T^d 2i l~ d 2, q 2^>™^ mX#@ 

(x = x) cD^;i/-^{cM-rezii:h^ofeMx.«q x M (q x =<ix ) ©*JJB' 

f^f^Sv 1~ S X, qX*^ 10©ft**^fA/C x i:, q x M© 
i^=Er;i/d Xi l~ d X, qX****° 
[0 0 2 2] 

^P^fs/bc x ~ c x - w u t f^st^^ f ;i/Ef §P i a legates *i 
x f^W^^c 2 ic*fj£t-s q 21©!^;^ 2) 1 ~d 2) q2 

ftt^t^^f^Cx^^tS q xICD^^r^d X( l~ d X, 

q -X. 

1 b fCfBltSftTV^o 
[0 0 2 3] 

Sq^ODi^fiH^ i~ d i, q i^ D i^ u ^;i/-^G 2 © 
fWgpJfr^Jl'C 2 lC**jSfS q 2 M©^ c ET-Vl/d 2> 1 ~d 2j q2 $r^f-^ 
D 2 T?^U «TW«tC, ^;i/-^G x <Z)f^|g^ ;: ET : ^C x {CM0^Sq x M 
©|g^f 2 /I/d x> !~d Xf q x &^-^D x T^LTVn^ 0 
[0 0 2 4] 

JSIC, ^f^^fMHfiPl alCgBttSftfcf^tWj&^^C x , C 2 -C 
[0 0 2 5] 

02 tt, SE&UfeXM (x = X) CD^;i/-^G 1 ~G x lC*fJS'tS^W?f i E 
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[0 0 2 6] 
[0 0 2 7] 
[0 0 2 8] 
[0 0 2 9] 

[0 0 3 0] 

X , 1 ^ , J. 

W^t^&S^ qx T*^^h, f0Wn^/»S x> qx fc 
ad x> qx (=^S X> qx ) ^^5WW^S X) qx ^' 
[0 0 3 1 ] 
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[0 0 3 2] 
[0 0 3 3] 

, -£©¥^* hA//tC x JC^«*d«CflWaC x <0^* (S^WRT^-f) 
[0 0 3 4] 

UfctfoT, fWg^^^C^, C x UC X , aC x ) ^tliliit 

qx 

//Cx= (1/qx) 'EfSu -.-(1) 

(C J; oT 

[0 0 3 5] 

Hie. MM^JaC x tt, 

[«2] 

CTSx= (1/qx) -S^V + (1/qx) - Jc (*Ac.y-jUCx) • (fix,y~ ft Cx) T 

.-(2) 

[0 0 3 6] 

fcfc, ±ffi^ (i) (2) iz&^x. SBRxt*, »x#B©y;i/-^G x "r* 
srt^^U ^ffcyte. y;i/-^G x icMfS^W^^^ s Xf y (l^y 

) &3*U tKqJl ^^-^G^lCM-rSr^^^ofcW^^T-Vl/S 

X X. -A. 

x y y 

[0 0 3 7] 
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Kit), ft&CD^^-yCD^W^^^&^toS- 
[0 0 3 8] 

#ClC, ^GxlC^f ^^^Et-'^D r D x « (3) ( 

4) ICS^T^lT-So 
[0 0 3 9] 

M<z>MLh> 0 2*ic^^x#g(Z)^;i/-yG x ©M ; ef>D x , f 

fcfc*>, d x, 1' d x, 2 ~ d x, qx l'^**'**^ 
[13] 

#dx.y = //Sx.y - }lC% •" (3) 

[1*4] 

<7dxy= 0"Sx.y •■• (4) 

[0 0 4 0] 

±IB:£ (3) (4) cfr^ifcxte, ixS@©^V-^G x T^Siil 
£;*U ^Ifcyte, ^-^G^cM-t^^^^S x y (l^y^a x 
) ^q x «, - ^ g x cits i i: i: * o tf^=er;i/ s x ( y 

[0 0 4 1 ] 

fUT, _tfB^ (3) (4) J:»;#&ftfc¥i&'<* h;Md X| y 
^Jad x> y h;i/d x> y tt5o 

[0 0 4 2] 

^WIad X) 1 HOftlfi, mft^Tfrd x 2 tt, W^h^/td x> 2 
ilMMad Xi 2 il<Z)#*fj> #TBU*IC i^rJl/d X) y (y=<l x 
> it> h)id d x> y i:MSc^Jad Xi y i:ffl^i:fty, *tuc 

<to»q x i©M : Er;i/d Xi l~ d x, y 
[0 0 4 3] 

rHTtftfe^f^rJl/C^Cx^, M ; Efil/D 1 (d^ x ~d 
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1, ql>~ D X (d X, l~ d X, Q X )# ' ^-^ r G x !CM# 
[0 0 4 4] 

w ©St5^l/-^G x fiDf^gf^M C i: Sr^-T 5 £ ic <fc y , 
> y ^ ^ 

r>D x (USx^X) ^SBWUla, 1 b lc|B1*3*u HlC^;i/- ^"W^BtCfc 
[0 0 4 5] 

//dx.y + //Cx = #Sx.y ... (5) 
<rdx.y = CTSx.y ••• (6) 

o 

[0 0 4 6] 
[0 0 4 7] 

ilBtSP l c icsattStiT^S. 
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[0 0 4 8] 

WZ-IZ* HMMff i (DtflM J ©M^k(D3gj®Wj^5^©#*i?£ S m i jk 

B ■ = $ ... (7) 

[0 0 4 9] 
[0 0 5 0] 

[0 0 5 1] 

[0 0 5 2] 
[0 0 5 3] 
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^omm^v h^v(n)#»*iito | i*a / <i' ^*wn(»)' ^lt^m^ 

#«*^/l/£j*«2tCA#S*l*. fit, ?gt^^W^;i/£J&g|5 2 *K 
[0 0 5 4] 

v^ s fttt^^f;!/ c x ~ c x ic*r b x mmmmm^T 1 ^ n titM s % b 

[0 0 5 5] 

[0 0 5 6] 
[0 0 5 7] 

[0 0 5 8] 
[0 0 5 9] 
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c x tt, c x> X N , C x> 2 N , izttm-tz>z.}nz&z> a 

[0 0 6 0] 
[0 0 6 1] 

&**;t/-^G x (i?gx^x) K:#js?-s*fcw»j£f^w^^;i/C x N (i^ 

x^X) *«4«S*i5il, ^tJ» ! 6f*4j«»4H:, ^-^G^^aus 
f^«^ ; E7-*;i/C x N (l^x^X) IC, SE^UfcM^^^d x !~d Xj 

y (y=q x ) fci^Tszi^Kij:*;, toJB^^^s x i~s Xj y tc^f 

L t i» ^1 1 fe® t f ffi^IM q x ©Mf^f ;bM x> l~ M x, 
[0 0 6 2] 

;i/d 1> !~d lt y (y=q x ) fr&ftlSSnS^jaf^^M x f j_ ~M 
[0 0 6 3] 

[0 0 6 4] 
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IB 7] 

(iM*.y = //cky + #Cx H •■•(8) 
(7Mx.y = (7dx.y •••(9) 

^rjaM x> y ft, 
CIBSC8] 

/lM»y = ^dx.y + CTCx"" (1/2 )■ <rCx"H/2 )■//<*" ... (10) 
(7Mxy= (TCx'«- aCx' (-1)- 0-dx.y ...(11) 

[0 0 6 5] 

a. 9 y 

M v £##>5o *H»^-ett> _tfB^; (8) (9) iC^o^Tl^W/^ 

So 

[0 0 6 6] 

*^* D 1 (d l, r d l, ql } • D 2 < d 2, l~ d 2, q2> - D x 
(d x, l~ d x, qx } H*f ! e5 s ^«»5i: I E7 s ^/3e«f«6'T»fefltS 
ft * 3g if g # ^ 7 s ^ JC J: o T 3€ ff 2 ft £ <fc e> & o T V % £ . 
[0 0 6 7] 

^^7 : ;bC N i:T^$ftS^ : g : ^ ; tT : ;b$:M" t LT^LTV^o 
[0 0 6 8] 
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#ClC, JEm^-rJ^^B 5 it. ML L R^MA Pj£fc£©gS#S8J&i££i:oT 
, ^t^^f^M&M^^ h;i^3*JV(n)T*fS#M/£L-, ^tltCfcotatW 

[0 0 6 9] 

x h£w<&s#»c&#±w , T : &e>e>. 

[0 0 7 0] 

01 tfJ©^-eat«S^$:ilDTA^i-§ 0 fit, A*l/fc^f 

V (n) tc <fc o T^W^^-r^MlC^jilS ^£T% $tWfS#JS^W^^ 

[0 0 7 1 ] 

„) ^©^sjiia^; (8) (9) izm^^xft\,\ ^etuc^oT 

,1 x , y 

,1 x , y 

[0 0 7 2] 

o*y, ±1255(8) (9) cdsu* w^h;^R X) 

x , y x f y 

x f y 

[0 0 7 3] 
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[0 0 7 4] 

Rt, m^m^m^^^^msx^^n^m^mm^m^^^c 

[0 0 7 5] 

>f}\s - 7 G x lC« -? £ *HFfl£#jtj£«* =E f 5 ^ R x t itMf^*t^€ A 
C x N ^Mfrla^^^^l/D x fc^fjcs &ti*35«f^ i e7 s A'D x " (D 

£.f8.mm*ttmhxm>W'?2>£. nmrn^^^D x » , •r^^*»d Xj x - ~ 

d x, y "®#WnM/i<l X) l"~^ d x, y d x 

, 1" ~ d x, y" 
[»9] 

/<dx.y~=ax.v ■ (tfRx.y ~ <TCx N *(l/2 )• CrCx*(-1/2)-#Cx M )+(1-arx,y)'fldx.y 

••■ (12) 

<rdx.y" =arx,y ■(crCx- aCx""(-1 )• 0-Rx.y) + (1-arx, y ) 'Crdx.y 

••• (13) 

[0 0 7 6] 

fcfc, ±335£ (12) (13) li^fcfT^J^JtWji^&^f e>i§-#?<z>#&£^ 

110] 

//dx.y" =ax.y - (jUR*.y ~ Cx" ) + (1-£lf x, y) -0Clx.y 

•■• (14) 

£Tdx,y" =flfx,y ■ (7 R it, y + (1-tt». y) * CTdx. y 

••■ (15) 
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[0 0 7 7] 

[» 1 1 ] 

#dxy" =ar*y • (juFUy - /lCx")+(l-ax.y) -J/dx.y 

■■• (16) 

(Tdx.y H = ffdx.y ■" (17) 

[0 0 7 8] 

^-CDfe«>, ±ffi5£ (16) (17) IC^Lfe#SsK:J:y, JSHtM^t^ 

d X, l"~ d X, y"®^^^"^, l"~^ d X, y" 

x , x x , y 

jsa&ji&afsriitfTfgs. z.v>t=.&. _tSB5*; (16) (17 

) tCSo^T^frM^^d^ X "~d Xj y " §:^SrtfcltV^S 0 
[0 0 7 9] 

±m& (i6) (i7) *cD«ca X) y tt, jtwas^^w^^^/i/R 

x 7 y ^> y ^i«y 

a. 9 y 

[0 0 8 0] 

x 7 y 

, ma pmj£S®M*#ss[© <fc e> icsais^ff fctis t=.mzmM~? z> z. n % ^mx* 

[0 0 8 1 ] 

v " fcafc^Sfc, 358^3^ f^bd v , - tt, ±825$ (16) tf>©*2^ 
x , y , x 

i3C^e>#£*is^* h;i/a x> i*(^R x , i -fC x N )hH2^p># 

fbtlS'*? ( 1 - a v ,) -/id Y , h ;i/ftHC J: o T # £ *l £ 

X f L X , A 

w^h;^d Xi 1 " i:, ±8s« (17) #e>»e>*is a x x 
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[0 0 8 2] 

7 r ;i/D 1 B — d x m sr*^^ gate^i bizmm^nx^^mmm^m^-^T 1 

[0 0 8 3] 

mz. ummmmnt. laitMffMai b^wr^^^D" 

[0 0 8 4] 

C N £Jg§rM£-^;bD" i:$:MtSiii[cj:ot, 3W^&t>lS#;g/£ £ 
[0 0 8 5] 

7{C#fc^f^>o 

[0 0 8 6] 

[0 0 8 7] 
[0 0 8 8] 

06(1 W^fS^^fufC, »tM#^7-*;1/D" ^^bti^f 



2003-3049490 
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[0 0 8 9] 

*tW Jg/fcft^lW^ ^ t 1 ^ C N £ -T « o 
[0 0 9 0] 

[0 0 9 1] 
[0 0 9 2] 

jfrf^t/*^ C N £ Jgff tfKB^^/i/ d i: i: ic «fc y , 
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